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The Adsorption Heat of the Vapors of Benzene and
Hexane on Quartz c
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. 'AUTHORS: Kiselev, A. V., Poshkus, D. P.  50V/20-120-4-40/67 .
? : . . T . : ’ ) S
. TITLE: The Energy of the-Couldmb,Interaotionvnetwean the Hydroxyl R
B Group of S8ilica Gel and -the Benzene Molecule (Energiya kulonovs= "
kogd>vzaimodéystviya gidroksil'noy gTruppy gsilikagelya s mole~ °
kuloy benzola) T

-

PERIODICAL:  Doklady Aksdemii nauk SSSR, 1958, Vol. 120, Nr 4,
. pp¢~834>-v837-(ussn) ;

ABSTRACT: In the computations discussed in this paper the hydroxyl,grdup  E
is consideredito be a system of two point charges the positiom *
of which agrees approximately with the position of the oxygen

atom and of the hydrogen atom. A formula is written down for
the energy of the Coulomb (Kulon) interaction between the
hydroxyl group and the benzene polecule; this eneTrgy was com-
puted for various subcases in a vertical position of the o
hydroxyl group with regard to the direction of the benzene»ring;.
The same energy -in-the case of a displacement of the hydroxylﬂ s
group inside the benzene ring depends only in a low degree . .
T on their mutual position and amounts to about 4-6 kcal/mol. This
Card 1/5 ‘ interaction energy decreases considerably outside the benzene '
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- The Energy of the Coulomb Interaction Between the 80Y/20-120-4-40/67
* Hydroxyl Group of Silica Gel and the. Benzene Molecule o .

ring. According to the data obtained, the energy of the .
Coulomb interaction between the polar hydroxyl group and the
non-polar benzene molecule is high and in the formation of the
hydrogen binding in a given system it plays the decisive role
among the other interactiona. The benzene molecule adsorbed on ' -
the surface of a completely hydrated silica gel interacts .
essentially with one or with only a few hydroxyl groups; besildes,
such an adsorbed benzene molecule also interacts with the ' &
other atoms of the lattice of the silica gel. Therefore the :
removal of the hydroxyl groups from the surface of the silica .
gel is bound to decrease the heat of adsorption of the benzane
molecules .on the dehydrated surface of the silica gel. Besidés}xgﬁ
“the energy of ‘the interaction of the adsorbed benzene molecule.
must be inoreased with the.volume phase. The computed energy

of the Coulomb-intersation (about 4-6 kcal/mol) agrees satis-
factorily with the experimental values of the decrease of the
adsorption heat of benzene in the dehydratization of the surface
of silica.gel, There are 1 figure and 20 references, 7 of which
Card 2/3 are Soviet.
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SUBMITTED:

Phe Energy-of the Coulomb Interaction Between the SOV/20-120-4-40/67
. Bydroxyl Group of Silica Gel .and . the Benzene Kolecule

Mo.skovsk‘iyr goBUdafstvennyy universitet im.M.V.Lomonosova o
(Moscow State University imeni M.V.Lomonosov) Institut fiziches~
koy khimii Akademii nauk SSSR (Institute of Physical Chemistry .

_ AS . USSR)

Janua;ry 18, 1958, by A.N.Frumkin, Member, Academy of Scienceg,
USSR '

January 18, 1958

. 1. Hydroxyl radicsls--Chemical reactions = 2. -BenzeneS-F-Chemicalﬂ.re-?z L)
actions 3. Benzene molecules—-Adsorption 4. Silicon dioxide--Chemi-.
cal properties . 5. Chemical reactions--Energy ' o
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'AUTHORS Kiseley, A. V. . Neymark, I. Y6es sov/62-59-2-7/4o_
PITLE: Change of Porous Structure of Magnesium Hydroxide Duriﬁg Hest

_Treatment_(Izmeneniye_poristoy struktury gidrookisirmagniya
pri termicheskoy obrabotke) ’ _ A
PERIODICAL: Izvestiyg»Akadehii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 2, pp 232-237 (USSR) : :
ABSTRACT: In the present papef the change of the porous stfuctdrevof
"~ . magnesium hydroxide during heat treatment in the vacuum Was »
investigated in & hroadktemperature range, 1t was found that
the_magnesium;hydroxide pumped off at 200 repreﬁentsvé'ﬁ,ff o
b:oadfporous sample (d=450 E) with large poTre volume

(ya = O.71'cm?/g). The values of the specific su:féces of .

the skeleton and of the adsorption layer s’are approaching -
one another in the jnitisl sample. This indicates that,there-"
in micropores are occurring to practically no extent, which -
are £illed wp in the primary adsorption process without .

. hy steresis. On the transition of this hydroxide into oxide

Card 1/3 the specific gurface is considerably jncreased et 3500 (by
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Change of Porous Structure of’Mag»nesi'um ~‘Hydroxide : SOV/62-59-2—7/40
.During Heat Treatment . » : o ,

about the 3-fold). Volume and size of the pores in which -
capillary condens’_ation takes place remain, however, ﬂnchanged_.,:’,-;;.
The formation of the picro-structure ig due to water ‘gepara~ -
tion from the hydroxide:lamellae and to the transformatipﬁ'of
the orystal structure of Mg(OH)2 into Mgl gtructure at which

the molar volumes gre different. At 3509 the saimple is of %
biAdisperse‘structure; it kesps the homogeneous goarsely -~
.pdrbus-structure of the imtisl substance but the walls of this =
structuréfare”traversed by fine pores (cracks). A further
increase df;thetcalcination temperature up %o 500? causes
plready 8 certain agglomeration of the microestructure,,asithé
gpecific surface becomes smallel. On a further inorease in
temperature up‘tq,1000 and 1400 ealso the large pores are
oonaiderableoontractéd. Ir consequence of this not only the’
gize but also the gurface of the adsorption layer s’ and the
volume of the pores Va gecrease. In samples obtained at

1400° the size of the specifio surface s ig getting nearly
as large as the size of the sdsorption layer g’ This means

Card 2/3 that in this: sample the fine pores disappear end the structure’
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Change of Porous Structure of Magnesium Hydroxide SOV /62-59-2~1/40

* During Heat Treatment

rom & bi-disperse (fine and coarsely
one. There are’

f which are Soviet.

pasges over again f
porous) into a homogeneous coarsely porous
3 figures, 1 table, and 23 references, 12 o

ASSOCIATION:  Instituty fizicheskoy khimii Akedemiy nauk SSSR i USSR (Institutes
of PhysicaIHChemistry of the Academies of Sciences, USSR and :
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Lomonosova (Moscow State University imeni M. V. L6monosov) -
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Electron—microscoyic Stgdy ofqPofousystruqture~of : SOV/62-59-3—5/37
Magnesium Hydroxide. and. It,s'-LChé.nges ‘Associated With Thermal preatment

' stereoemicrbyhoﬁog:aphy (Fig 6) carbon copies of samples which .

‘werevcalcinedtin‘Vacuum at 1,000° are shown. The datagbbtaiﬁed-fﬂ

byeleotionémib:Osocpicinvestigation as well as the determi~ ‘.

~nation7fesu1ts pbtained,by the adsorption method;(Ref¢15)vare o

given_in,thextahleu;Iﬁ,was found that the calciﬁation'of,the N

initial samples-in VOSTE at 1,000° is followed by a conden=:

sstion,oﬂfthe;originul'atructure.(the‘diameters of the pores
‘R). The Jaminar form, howevery is .

décreaSg.down»to 300-350 7
] jcates that the changes:observed'iniad; PR

ma’i‘m:ai;ied;,mhi_s ind :
,sOrption”mpgsurements~(Refs 13,15) of the specific“suxﬁacej.

are_mainlyféor , i
vtuxe_within.the'bydroxide jamellae. The form of the

siderably.fThus: ,
_firms“thé7Canlusidn drawm
(Ref'13) regaiding_xhé,foxmation and‘disappearance
bidisperse'atructure in the course of thermal‘treatment.
’ o Quite a different character is exhibited by the hydroxide-
Card 2/3 ' ‘sample‘calcined at j,400° (Fig 4). The stereo—microphotogra

ph:r_f
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Electron-microscopic Study of Porous Structure of SOV /62-59-3-5/37 .
Magnesium HJdI‘OdeG and Its- Changes Associated %ith Thermal Treatment

shows an extremely porous cut and the lamellae do not appear

any 1onger. This is apparently a consequence of the agglomer-:»?;..
~ation of some lamellae taking place at this temperature and - S
‘of the considerable growth of crystallites within the lamellae.fq
At the same iime the general character of the macroporous
_structure is maintained also at these calcination temperatures. -
This is likewise in accordance with the determination results ..
obtained by the adsorption method. There are 7 flgures,' S
1 table9 and 16 references, 13 of which are Sovlet.

ASSOCIATION: .Moskovskiy gosudarstvennyy universitet im. M. V. Lomonoaova
: "~ (Moscow State University imeni M. V. Lomonosov) S
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307/62-59-5-5/40

Adsorption;ﬂeat bbvtanumba".oflvaoﬂkanés, Naphthenes and of Toiuen'e .

on Graphitized Carbon Black (Teplota adsorptsii ryesda izoalka-

nov, _naftenov i toluola na grafitirovannoy sazhe

Izvestija. “Akademii naﬁk §SSR. Otdeleniye khimicheékikh nauk,
1959, Nr 5, pp. 787 - 796 (ussR) _

-In this‘wdrk~the :olldwing_hfdrocarbons were jnvestigated a8 to

their adgorption;heat: three isoalkanes (neohexane, jpoheptane; ..
and 1soqctana), two alicyclic hydrocarbonsj cyclopentaneiand-';;fj
methylcyclopéntane, and the alkylaromatic compound toluene. The ..
hydroca_r_bons,had ‘peen selected in. this way in order ‘o investi-
gate the”effegt4of the chain branching, the Ting formation of
these ‘chains, and- the introduction of aliphatic ,subatituents'

into the naphthene and benzense ring on adsorption. The hydzo- -
carbons used in the investigations had been gynthetized at the -
Institut orgenicheskoy khimii AN SSSR (Instituterbf Organic Ches
mistry of the AS, USSR) by Ye. 4. Mikhaylove, A. F. Plate, A. L.
Liberman, and 8. v. Zotova. The authors express their gratitude.
for their help. The constants of these substances are summariz— -

CIA-RDP86-00513R000722730010-9"
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"Adsorption Heat of a Number !
Graphrit'iz};e:d:,c.agbon, Black .

.

a iNdiﬁﬁei(deéoalkahes , Naphthenes

§0V/62-59-5-5/40

ed in table '1:.7‘5_éfe'1fbn"-6'.we.s uged as adsorbentj it wasv' graphi-
tized at 1700°. The differential adsorption heat.was deternl
at 20° in a calorimeter with constant

124 i

heat exchange; the amevab

of the adsorption was determined by means of a capillary vacuud

1iquid microburet. ~Figures 1,
adsorption of
dependence of.

the various substances and figures 3,

2 ghow the igothermal linres of.
4 show the

the differential adsorption heat on the amount
of heat adsorbed by the indivi

dual subtstances. The figures show

that the normal sdsorption heat of isoalkanes and naphthenes is

lower than. that of the corresponding n-alkanes.

The value of

the a.ddorption~_hea.t of cyclopentane amounts to only half of

‘that- of n-pentane.

" traction towards the adsorption layeT,
-at its beginning.

adsorption is concave

Cyclopentane, therefore, shows greater at-

its isothermal line of -
It can be seen from the

thermodynamic evaluation of the experimental da’c_a’obtained tnat
the isothermal line of
presented by the Langmuir equation. or
equation which allows.

card 2 /5 for the

adsorption of cyclopentane cannot be re~ -

BET equation but by an
interaction adsorbate-adsorhate
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 Adsorption Heat o

and of Toluene on

(Fi
iso

£ a Nunber. of Isoalkenes, Naphthenos §0V/62-59-5-5/40 . i
Graphiﬁi@@@jcarbbn B1ack o B _ o

g 5),;Qhe éﬁti6py'cufvés (Fig 6) indicate that the statéiéf i
alkanes and naphthenes in.the dense. adsorption layer on gra- @

phite is much cloger to the liquid state than that of n-alka= - i’

nes

. The methyl group in the toluene molecule_reduces'itdijA-?xf

bility with respect to the unsubstituted benzene and the other o
purely cyclic conipounde.. With regard to the theoretical ocalou- "~
lation of adsorption heat it was assumed that, in the case of = =
the ramified hydrocarbons, the adsorption heat is an additive .~

function:-of the number of carbon atoms in the molecule. The ~ .~
free adsorption energy and the surface of the adsorbent ccou- .
pied by moleculeswere determined according to the same assump- -
tion. There are 6 figures, 3 tables, ard 47 references, 12 of
which are Soviet. ' S

 ASSOCIATION: Insbitut- fizicheskoy khimii Akademii nauk SSSR (Institute of =
. Physical_'-Chemiatry of the Academy of Sciences; USSR) -
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- AUTHORS: Kiselev, A. V., Kovaleva; N Voo s0v/62-59-6-6/36
TITLE: o 7 ,The.tl'nrfliieiié"e,Exe_rzéised by the Thermal Treatment of Drifferexlz_t}v ;

garbon Blacks Upon the. Adsorption of Vapours (Viiyaniye termi-
fcheek_oyf ob‘rnbbtki_re.zvliqhnykh sazh n& adaorbtsiyu'parov)-‘

1959, Nx 6, pp 989-998 (UsSR)

ABSTRACT: As iawell i;'nown,'.f'-an‘increase in treatment temperutu'r'e;cagsas’va,nt;fi,

' increase in th‘e_'t;érystal'_dimension up to parallel orientation; a8 - P
is the case with ‘the graphite lattice. Besides, there are -
aAumerous papers which deal with the investigation mentioned in

the title “(Refs 1-40). It is only the problem of the fundamental " °
_ adsorption changes of ‘gifferent substances that has “scarcely been =
 dealt .with p to mow. AS 4o this ‘problem there are different RS
-opinions as ‘o _whéth_erl the presence of o:qgen'cdmplexg's:_--'&;"fgiﬁﬁe
surface of. he adsorbents, ‘or the inho ity e 3,
-are o ‘be made respongible for the adsorption. J
c(:_unn"_ec_tibn;;f he ‘adsorption was investigated in the
- as béing.'dépendent on. the surface quality

PERIODICAL: Igyestiya Akedemii nauk SSSRy otdeleniye bimi ohoskikh neak,

‘strongly, and weekiy"oxi.dized carbon black). ERTRREEN
Card 1/3 inirestiga.tipn,v;eré' substances with extreme structure and Vpol'z_a:rii_;): .

APPROVED FOR :
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.. The Influence xercised by the Thermal Treatment of sov/62-59-6-6/36 L
R Difféi-ent‘Carbqn: B_]_.dok"é ;:Upon»the.j-'_t\daorption_0£ ‘Vapours T T
such as pénzene, water, methanol. For this purpose the'édgérptipn'
ieoth_erms_;of ‘the above mentioned substances on carbon blaock .
adsorbents (Figs 1-6) submitted to different thermal ‘{reatment

were determined. It was ‘found that with increasin'g‘tr'e_a.tment-r :
temperature, the quantity of oxygen needed for the exchange with
“NaOH in aqueous . golution on the surfece of the carbon black R
. -decreases, :and~sd'.doe's' the roughness of the. surface. 1t remains
_homogeneous after ‘}treatment_in_hydrogen at 1700°. The steam . SR
adsorption ,by,»g‘l:a;phite‘}treé.te,d- carbon black which also decreases )

is mainly-due ';to’_.,‘the‘,elimina.tioh' of gurface oxides. With
graphite',.treated}.clax_:bon"ble.ck: in a hydrogen current adsorption

~of wgtez_'_is:ye_ijy—;yldir.;“ sven- at high' pressure. The adsorption of
methanol vapours. ‘als0 -decreases by ‘the- alimination of the: surface’
oxides, while _the_.;ci'ecréase-cin*-_the*-‘surface “roughness ‘here -only - '
playe an unimportant rGlé.‘;Benzene adsorption with graphite
: tréatmént'isfm’ inly reduced because of the adsorbent surface -
whioh is mo¥: rough ‘enough. In general graphite ‘treatment in- -
hydrb‘geﬁ,gurrent at 17000 of different types of -carbon black »
_ leads to ‘quite similar surface qualities of the'adadrbent.' The .
card 2/3 . authors thauk ). M. Dubinin for ‘explanations he gave them. -
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The Influence Exerclsed by the Thermal Treatment of SOV/62-59-6-6/36

Different: Ca.'rbon Blacks Upon the Adsorption of Vapours

- Therd are: 6 flgures, 2 ‘tables, and 45 references, 16 of vrhlch
are Soviet. -

ASSOCIATION: Instltut flzlcheskoy Khimii Akademii nauk SSSR (Ins’cluute of
; Physical Chemistry of the Academy of Sciences, USSR)

‘SUBMITTED: . November 11, 1957
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pvgul! N. N., Kisolew, & Vo, s0v/62-59-T-1/58
Lygina; I. A., POSEEGs; Ue P+ ~

A Contfibutidﬂ':_t‘o ‘the Calenlation of the Energy of the'_x\_dsgrptivdxi.}{
of Nonpolar Molecules. on Graphite_(K-raschetu'energii adsorbteil .
nepolyarnykh molekul na grafite) .

Izvestiya Akademii neuk SSSR. Otdeleniye Khimicheskikh neuk,
1959, ¥r T; PP 1196-120‘6 (USSR) :

.In this paper the details of a calculation of the adsorption
energies of ‘simple and compound molecules carried out in a
previous paper are _rep'ressnted.. The calculatims were carried :
out according- to the formilas from paper reference 1 according ¥o :
which thg:ad'so:ption ‘energy is determined by the expressions’ ’

B e e 8 .8 0.y r0 + BIY & T
¢'<.,= - ci1 Zj:rij —- Cizgl‘ij - Ci?) _ rij + B;Zj e rla(?,

i
BRI i SR < . S ST
@ = O grij " CifeTay T ci}%-rij v =4

Ty g is the ".d.istb.nce of the center of the i-th adsorption
molecule from the center of the j-th atom of the adsorbent.

S GRS S e

et
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A Contribution to the Calculation of the Energy of the SO0V/62- 59 7 -1/38
Adsorptlon of Nonpolar Molecules on Graphite

11 2,3 axe constants of the dispersion reaction, B' a.nd B" a:re

the constant of the exponentlgl function and the constant of

- the’ repu181on preceding +the powers, @ is an exponentlal constant
- of the repulsion. The ‘calculation is carried out in two parts,
the geometrlc ‘one 1n which the distances of the adsorbed link i
to all atoms j of the lattice of the adsorbent are caloulated for
different dlstances ‘of . the former from the surface. For: this. o
calculation only the lattice constents of the adsorbent have. .
$o be known. For ‘the second part of the caleuiation of the forces
the ccnsta.nts chiaraterizing the reactions of both ao.bstances .:;-'
have to be determlned. The calculation of fhe sums of Ty j was

 carried out for n'= 6, 8, 10 and 12 for the different. dlstances
of the adsorbed 11nk from ‘the basis of the adsorhent equal to
2, 2. 5, '3,°3.5 a (a is the distance of the nearest a.tom) ‘In
table 1 ~the’ resnlts of the calculatlon of the sums :
.-

) i ZI‘;_I; are com’bined. ‘The distonces of the remal*ung graphlte e
volume were determmed from the integrals (3). (4), (S) (Te.ble 2)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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A Contri’bution to the Ca.lculation of the Energy of the SOV/62-5947-'(/58
Adsorption of Nonpolar Molecules on Graphite R

Card 3/4

o graphic representation in figure 2. The value Ze

and the functions (1) and (2) are represented m the va:::.a.ble“z

”r

- The sume Z rij f) are represented in tables 4 and 5 end the
' (

-rij/o 28 .

for @ in table 6 was equated to 0.28 according to reference 6.;
For the sums ‘0f ‘tables 4, 5 a simplified form with the constants: °
p and - qn, the values of: whlch are given in table T, 1s introduced

(6) "(7)'.(2 i-,' f pn qﬂ) Next, the calculation of the -
n. ) R
reaction constant 011 2,3 is ca:rrled out. The va.lues for '

different adsorp‘ives ‘are given in table T with the conatants
0 and X, (polariza.bility, magnetic susoeptibihty) being - B
necessary - for ‘che calculo.t:.on ‘of 011 2,3 d)' and Q" were then

determined. by . the aid of computed constants. The results for d)

APPROVED FOR RELEASE: 06/13/2000
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A Contribution to the - Calculatlon of the Energ of the SOV/62-59-7-7/38
Adsorptlon of Nonpolar Holecules on. Graphite : R

are- gJ.ven in tables 10 a.nd 11 The calculation of the. attractloh- T

- and repulsion constants- was carried out from the balance energy B
of the adsorption of compound molecules on the basis of an additive .
scheme, There are 6 flgures, 1" tables, and 8 refarences, 2 of .
which are Sov:.et. ,

ASSOCIATION: Instltut flzicheskoy khimil Akademii nauk SSSR (Institute of
) Physical . Chemlstry of the Academy of Sciences, USSR) =
Khimicheskiy fakul'tet Moskovskogo gosudarstvennogo- universiteta :
im. M.V, Lomonosova (Chemical Department of the Moscow Sta’ce DR
University imeni M. V. Lomonosov)

SUBMITTED ¢ November 16, 1957
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5(4) R S0V/76-33-2-23/45 -
AUTHORS: Isirikyan, 4. A, Kigelev, A. V., Frolov, BE. Ao e

TITLE:  Tne Feat of Adsorption of Normal Alkcmes on Silica Gels
© (Teplota adsorbtsii normal'nykh alkanov ne silikagele)

PERTODICAL: Zhurnal‘fizigheskdy khinil, 1959, Vol 33, ¥r 2,
' © . pp 389 - 394 (USSR) ‘

ABSTRACT: In continuation of the work of previous papers (Refs 10,11y ’
16 - 19) the heat of adsorption (M) of n-pentane .(I) and
n-octane (II) on coarsely porous silica gels was measuréd.

An adsorption’calorimetric apparatus was used which is a.-
gimplified variant (zef 20) constructed in cooperation with:
G. G, Muttik and which will be deseribed separately. As in .
the other papers (Refs 10,11,13,16) =« homogeneously porous gili-
ca gel KSK-2 with a specific surface of 320 mz/g'and o pore
diameter of about 100 % was used. 4 comparison of the ob-
tained .absolute adsorption isotzerms (Fig 1) for (I) and o
(I1) with those for n-hexane and n-heptane on the same silica . -
gel (Ref 10) shows that the (AH) from pentane to octane
increases and it is noi possible wo apply the BET equation.
Since the constant of the induction interaction with the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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The Heat of Adsorption of ﬁormal—élkanes on Silica Gels

50v/76-33-2-23/45

c field is froportionai to the polariza‘oility

of the n-alkanes the general adsorption enerzy on the sillcs
gel also increases linearly ¢ith the numbeTl of garbon atoms
in the molecule. The linear functions Qg of n ( n= number

of war

of the n-alhkanes were derived for adsorption on gilica §els,
! 27

carbon,black'(nefs,A,S),.m
Phe values for any. particu
frOm»the,follbﬁingbequatio

" adsorption on carbon black
i Coo ﬂSO
w w gjlica gel KSK-2Z

Heats of condensatien L =
Adsorption on water '
P : oo

3 figures, ! tatle,

ASSCCIATION:
- Hoscow State University
SUBMITTED: July 17, 1957

Card 2/2..

APPROVED FOR RELEASE: 06/13/2000

‘and 27 references,
Moskovakiy'gosudarstvennyy universitet im. M. ¥. Lomonosova

von atoms)(Fig 5) and the standard differential (AE)

go (Ref 7), and water (Ref
1ar n-alkare cen be calculated

03

Q°= 0.741.9 0 kcal/mol (n= number
2 L of carbons)
e 00410 keal/mol . "

Q0= '.0+3.3 D kcal/mol "

o917 nkeal/mol
- 1.7+0.7 a kcal/mol. There are@

24 of which are Soiiet,i,ﬁ

imeni M. V. Lomonasov)
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Belyakova, L. De
" pdsorption and C
Different Degree
ghurnal fiéichés
(USSR) :

06/13/2000

, Kiselev, &. V.

ﬁemieorptio'n of Methanol by Silica Gels With :
s of Surface Hydration ' o

507/16-33-T14/40

koy khimii, 1959, Vol 33, %= T» ¥¥ 1534 - 1543

1t was already found in previous papers (Refs 1-4) that the

adsorption (A) of methanol (I) by silica gel (II) depends

largely on- the degreae of surface»hydration, and that chemi-

- gorpbion takes place. In the present papers the authors in-
vegtigated 8 variation in the adsorption and ghemisorption
properties of coarse~pored silica gels (ksk-2) (with respect
to (I)) which was due to great changes in the agp (2og = con~

centration of OH on the gilica-gel surface) in the cas® of

small siructural changee of the pores. Expeviments werée nade
in & vacuuu apparatue,-(Fig 1) congisting of three separafe mea=.
guring arrangements. The samples were annealed at various tems -
peratures (200 - 1020°). The specific surface s of the sample
was determined from the (A) of nitrogen, and on the besis of
thege data and the content of structure water the authors

CIA-RDP86-00513R000722730010-9"
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Adsorption and Chemisorption of Methanol by Silica S0V/76-33-7-14/40
_Gels With Different Degrees of Surface Hydration o
‘ oalduigted the values of %o (Fig 2). Vithin thé raﬁgg-zoo 58009;1
- falls practiocally in & linear manner. Heating up to 950°
reduces 8 and Vv, (total volume of the pores) only by 20%,5whilef_

the size of the poreé (d;u100 ) does not vary. Heating up to o
" 1020°C, however, decreases s and v, by about 75%, and d drops

%6 55 - 70 2. A comparison (Table 1) of the quantily of irre-
versibly chemisorbed (I) @goy With agg indicates that, con-

trary to the‘rapidrphysical adsorption, agj.p increaées with '

decreasing ayye The primary (&) of (I) from KSK-2 (at;200°)
proceeds much faster than on KSK-2 (at 650°) or KSK-2 (at 1020°).
Kinetic curves indicate that the chemisorption of (I) on the
hydrated surface of (11) differs greatly from that on dehy=-
drated surfaces. Experimentes on thermal decompcsition of the
surface compound of (I) with (11) showsd (Table 2) that only. :

Caxd 2/3
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ASSOCIATION:

SUBMITTED:
Card 3/3
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- Uels With Different Degrees of Surface Hydration

7% of the irreversibly adsorbed substance are removed by heats
ing Yo 200° approximately. Methexylation of the (II)-surface :
reduces the (4) of (I)-vapors, i.e, the reaction of (I)'wish - -
the OH-groups of the (II)-surface is greater than the one with
the OCH; groups. The chemisorption of (I) on- (II) increases

with decreasing concentration of the OH-groups on the (II)-suzr=
face. Thig is due to the surface msthoxylation. In this process, -
a reaction takes place between the OH-grouap of silicic acid,

and the bond Si - 0 - Si decompcses to form Si=-0H and‘5i~OCH3- -

groups. The adsorption of (I), water, and benzene decreages

- particularly strongly (4 times approximately) within the range"

oog =T -4 pxi:o_l/ma.' In co'ru’:J.uSicvns the authors thank V. S, .

» Bronshvager{anﬁ-'c.' G. Muttik for their assistance. There are -
8 figureé,VZ'tab}es, and 27 references, 24 of which are Soviet,

Mosko#akiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

December 30, 1957
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PITLE:

PERIODICAL:

ABSTRACT:
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PR

‘Gryazev, e Ne Kisalev, AsVe . S S0V /76~33-7-20/40

Adsorption Isothermal Lines From Three-compsnens Solutions

-%hurnal fizicheskoy khimil, 1959, Vel 33, Nr 7, pp 1581-1593
TSSR) - : : ' o

The development of adsorption chromatography of malti-componsnd
mixtures requires investigation of the adsorption equilibrium,
1.8, of the adsorption iscthermel lines (AI) of the ccmpenents
of such mixturss. The (AI) of the £2llcwing liquid thrze-sompl-
pent solutions were investigated in this case: cetene (1)

+ scetis asid (II) + lauric acid {III), (I) + (II) + palmiiic
doid (IV) and (I) + (II) + ofl-mathyl naphthalene {V). The

 authors chose these mixtures because (I) and (IV) serve the
purpose of modeling the adsorptive regenerasion of mireral ollse;
on the other hand; (II) is soluble in (I) tc a certein extend, -
‘while (III) and (IV) are perfectly soluble in (1), and becausa
the influence-exercised by a variation of - the sclublility of ths
three-component solutions upon their adsorption can dbe S
investigated. One of the most active sedimentation rocks with.a =

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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Adsorption Isothermal Lines From Three-component SOV/76-33-7-20/4C
« 8olutions v . , :

the laboratoriya adsorbisii Moskovskogo universiteta (Laboratory

 desoribed. Three-dimensional diagrams {1lustrate the resultant.

SHRRRRY

high silica content, called "opok® (¥r 120 from the ares ronad
the village of Kamennyy Yar, Etalingrad oblast') and an .. o
industrial KSK-4 silica gel were used as adsorbents. The -
characteristic values of the mixture components applied are A
giver. Adgorption experiments were made by & method devised by

for Adsorption of Moscow University)(Ref 15). An ITR-2 inter-
ferometer and an IRF-22 refractometer were used for analyzing
the binary systems. The method of analysis of the threewcompe- o
pent solutions and the evaluation of the results obtained are - -

(AI). The suthors found that additions of the third conmponent to .
the binary mixture decrease the adsorption of the components and
change the course of the (AI). A change in the solubility of the -
components from limited into unlimited solubility effects a
variation of the S-shaped isothermal lines into lines with a .

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9

A ok R I A T TS 2 TR AT 5 e b

y - - - /2
Adsazpticn Isothermal Lines From Three-compenent SO0V/76-33-7-20/4C .
Soluklizas : R N » ,

zexinum. The ¢omponent that 1a better adsordbed froam ﬁhé;binaxyr_5j;
mixture is also Yetier adsorbed from the threz.compsasad Ty
mixture, The absolute (AI) of the components of the sysbems - -
nnder discussion are similar Por cach of the %we employsd L
adsorbents, There are 13 figures and 18 references, 15 of which .o -
-~ are Soviet. ER ' . -

dse

ASSOCIATION: Mosi:o'vékiy gosndarstvennyy umiversitet iw. H, V. Lemonsacra
: (Mascow State University imeni M. V. Lomcnascv) ‘

- SUBMITTED: January 9; 1958
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5%4) ' T | S0V/20-124-3-35/67
_ AUTHORS ¢ E%gelevi-A.Vin Eovalevay; Ne V., Korolev,.4. Ya.,Shcherbakova,K.D. -
T TITLE: The emica odification of—jﬁe Surface of Adsorbents and.
' : Tt3 - Influence on Adsorption Properties (Xhimicheskoye .
modifiisirovgniye*povorkhnosti adsorbentov i yego vliyaniye
na adsorbtsionnyye svoystva)
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Fr 3, pp 617-620
© (UsSR) CERT LT S S
ABSTRACT: - The present  report deals with the chemical modification. and L
"~ yariation of the adsorpiion properties of silica and graphite .~
bodies('Highlyfdiépérsive;éilica aerosil and gas-black are - - =
used'for thisfpurpqaé.;Thie modification was carried out ... oo
for the purpose of rendering silica hydrophobic and of making "~ .-
o - soot hydrbphiiié;fThe_first-part of this paper deals with 'the .
RS - o modification of ‘silica. Sil}oa'with a hydrated surface ad- Lo
o sorbs poldr,aubgtanceé well. By a reaction with gsilicon-organic . -
compoﬁndgfitﬁié]possible1to,modify the nature of their sur-. .
face essentially in the direction of attaining a stable hydro- - -
phobic state, which is of practical interest for the applica~- == =
tion of silica as filling media for polymeric materials and
as a thickening medium for lubricants. The modification con-_ - .
: pisted of a reaction. of sillca hydroxyl with trimethyl chloro-".. -
Card 1/4 silane according to the scheme . o

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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- o S S0V/20-124-3-35/67.
The Chemical Modification of the Surface of Adsorbents and ‘%8s . Influence .
on Adsorption Properties - :

0 © CH,. . [s] CH
| 3 13 _ i .3
-o_-131-oa+cl_-'s.|i-cn

—» -0-8i-0-8i-—CH,+HC1
30 | l 3

(l) 0357 o (l) v CI{3
Aerosil with a surface of about 120 ma/g was treated for R
eight days at a temperature of 20 with saturated trimethyl - -
chlorosilane vapor or .with its solution in benzine. The : -
greatest difference in the isothermal lines of adsorption
is observed in steam. The adsorption of steam on a modified -
sample 18 several dozens of times lower than in the case '
of a normal sample. The isothermal line of the adsorption
of stean on a modified sample is reversible, and it is.
not modified even after several months of contact with .
water, which is indicative of the strength of the surface
compound formed. The second part of this paper deals
with the formation of carbon black. The adsorption proper-

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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7 . L S0V/20-124-3-35/67 ,
The Chemical Modification of the Surface of Adsorbents and =~ Yi3 Influence
on Adsorption Properties :

ties of soot. with respect to many adsorbed substances, especial-
1y with respect to polar ones, depend on the quantity of e
oxygen they contain. The authors modified gas black for the
purpgse of  further graphitization. By annealing at more fthan
1500° - the acid surface compounds are destroyed, the growth
of graphite crystallites is promoted (chemical and crystallo-
chemical modification)rand the adsorption of the vapors of
water, methanol, ammonia, methylamine, sulfur dioxide and
other polar substances is considerably reduced. Thermal
treatment, especially at teémperatures of more than 2500,
makes 'the soot ‘surface more homogeneous and prevenis the
adsorption of non-polar substances. Such a treatment of soot -
also increases its hydrophobic properties. An increase of the
affinity of soot to polar substances, especially water, is
of practical interest for polygraphical pigments and also
for other polygraphically important cases. Also the nature
of the surface and the colloid-chemical properties of soot

Card 3/4 are considerably modified by the oxide-treatment. The modi-

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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The Chemical Modification of the Surface of Adsorbents and Their Influenrce
on Adsorption Propertles

PRESENTED ;

SUBMITTED:

Card 4/4

ficatlon of soot also modifies the adsorption of steam con- 7
giderably. The variations of the corresponding isothermal S
lines are discussed. The double hysteresis found on this -~ = .
ocoasion is typical of the. superpoaition of two phenomena, Sl
viz chemosorption and capillary condensation. The thermal .
treatment of soot and its oxidation in the liquid phase is

able to modify gsoot to such an extent that the adaorption

of steams on it is modified by dozens and hundreds of

times of "its amount. There are 2 figures and 25 references,'
12-of which areZSoviet. :

September 6, 1958 by M._M. Dublnln, Academician

September 5, 1958
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KISELEV, A. 7. |

“The energy of a.dsorbate-adsorbent and adsorbate -adsorbate interactiona in A
Monolayers on bOlid surfaces.

report to be: submi’cted at Gordon Research COnferences - New London, New Hamp’rcon,‘ e
Meriden, N.H., l3 June- -2 Sep 60

Lomonsov University, Moscovw.. o
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Nezh koye soveshchaniye po khimii neftl, Moscow, 1956.

Sborntk trudov :onvs.uo.:xono soveshchaniya po khimii neftl

Collection of Transactions of the Inter-University Con-
ersnce on Petroleum Chemistry) [Moscow] Izd-vo Mosk,

" .univ., 1960. 313 p. Errata slip inserted. 1,600 coples

printed.

- S.ﬂna..ga Committee of the nmnn.naao: Chairmant B, A,

Kazanakly, Academiclan; Vice-Chairman: 3. I. Khiromov,
Docent; 0. M. Panchenkov, Professor; A. P, Plate, Pro~
‘Tessor; Secretary: Ye, S. Balenkova, Sclentific Worker.
Editorial Board: Resp, Ed4.t A. P. Plate; I. V. Costun-
skaya, T. N, Tita-Skvortsova, L. A. Erivansksya.

PURPOSE:  This collection of ‘articles is intended for the

" teaching staff of universities and schools of higher sd-

. ugation training speciazlists for the petroleun and patrol-
. eum~refining industries. : .

:niu,\ﬂ

; : L - artieles. - B
.- "' TABLE OF CONTENT3

(A SIS e TSN %

e covERAGR S e collection includes srticles dealing with the

. present state of the petroleun industry, the solientific

o . % . 'pesearcs problems in petroleum chemistry, the chemistry
S i of patroleum, the composition of petroleum and petroleus

.vgon-.. the scientific principles of refining petroleum

‘into motor fuels and lubricants, and the manufacturs of

- synthetio products from hydrocarbon gases and petrolous.

- One-article discusses the effect of chemical compaosition
‘and’ sdditives on fuel combustion in Jet engines. . The =a~
" terial was pressnted at the . Inter-Univeraity Conference

- on Petroleum Chemistry, held at the Moscow State Universi~

...Eau-. !.6, -om_ﬂ.onon. .:.-n-d:o.-.-unosus 10.-« oncuon
1 None glven

R o © fhe !ogw- rnn the titles nn.,ﬂé»ouo- are as followsi .
coen ..unnnoa:nnwon by B.'A; Kazanskiy, Academician

ty imeni K. V. Losonosav November 25-28, 1956, No person- -
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Collection of Transactions (Cont.) S0V/4941

Kiselev, A, Y., Laboratoriya adsorbtsil Moskovskogo
gosudarstvennogo universiteta (Adsorption Laboratory of

the Moscow State University) and Laboratoriya sorbtsionnykh
protsessov Instituta fizicheskoy khimii AN SSSR (Labora-
tory oi Sorption Processes, Institute of Physical Chemi-
stry, AS USSR). Hydrocarbon Adsorption Energy 258

Paushkin, Ya. M., R. V. Sychev, T. P. Vishnyakova, and

A. K. Znomov, Moscow Petroleum Institute imeni I. M.

Gubkin, Effect of Chemical Composition and Additives on
Fuel Combustion in Jet Engines 293

AVAILABIE: Idbrary of Congress (TP690. A1M4L5 1956)

. JA/wrc/ec
céw_—,: : . . 4-40-%
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f75.1190'

~ AUTHORS: Kiselev, A. V., Nikitin, Yu.

PITLE:

PERTODICAL: 7 : _
- pp 35-42 (USSR) -

An relation to ¥
by the alumina method. The
shown .in Table 1

silica gels,werefprepared”from solut

The Effect,of[Pﬁo@uétionZConditiCns
Gels onASpructupeﬂofvmheir Pores

Khimiya 1 tekhnologiya topliv i masel, 1960,

. 5
;28365—60-3

-8/19
S. o
of Alumina-Silica

Nr 3,

| rThe;structure*cf;pores_offalumina-silica geIs was studied S
phg_amount~of A1,04

resul
& “Four additional samp

4n catalysts prepared S

tg of experiments are
les of alumina- .
ions of lower con- . -

centration containing two~fold lesser amount of dry -

, substance.'aThe;results'o
- shown in Table-2.
. ,references;
. are: Plank, C.>J.;
(1947); Plank, C. J-,
Card 1/2i . Ashley, K. D., Innes,

APPROVED FOR RELEASE: 06/13/2000

There are I figures;
10 Soviet; 5 U.S.
- Drake, L.
- J. Coll.
W. B., Ind. Eng. Chem., b4, 2,

f analysis of their pores are

2 tables; and 15 .

The 5 U.S. references = . .
c., J. Coll. Sci., 2, 399 oo
Sei., 2, bh13 (1947);
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-
The Effect of Production Conditions of 77935 _ .
Alumina-Silica Gels- on Structure of : _SOV/65—60-3—8/19

Their Pores

857 (1952), Elkin, P. B., Shull, C. G., Roess, L. c.,

Ind. Eng. Chem., 37,327 (1945); Tamele, M. W., B,
Third World Petroleum Congress, 1951; Proceedings, Sect.' L

b, 98, Lelden, Brill (1951) _ : e

:'ASSOCIATION: “All-Union- Scientific Research Institute of Petroleum
: . : Industry and Moscow State Univer31tj (VNII NP, MGU)

| 'A}zi'-,z. »m?‘ 7o MM&% "?‘Z W
A 2? ; " Loptech 5 M6 U»f;t

Card 2/8 .
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AVGUL!, N.N.; mmzm, G I; ! xlsnmv. AV.; IYGINA, I.A,

Adsorption and the heat of e.dsorption of n—pentane and n-hexane'_
on .barium aulfate. Izv. . AN SSSR.Otd khin. nauk no.1ll: 1948-1954
N Y0, B : (MIFA1311) ’

l Institut fizicheskoy khimii AN SSSR
" -(Heat of adsorption) (Pentane) (Hexane) (Barium aulfate)
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5L 8/069/60/022/01/005/025
TS 4700 . ~ DO34/D003

AUTHORS: . Kiselevy -A.V. :and -Poshius, D, F. -

TITLE: - ‘The. Hea} -and -’_EntroEE\ _orf-v.Adsorption of Benzene and N-

: ~hexane|Vapors:-on: _g_n'esipm ’_Hydroxide -
CERIODICAL:  Kalloidnyy zhurmal, 1960, Vol XXIT, Nr 1, P 25-30 -
- (UssB) S | S
ABSTRACT: The authors report on a study inbended ‘to determine the

~ heat .and entropy:-of:
vapors on magne sium
~gurface, As 'ads

adsorption’o
Thydroxide: wi
orbed’ the ‘authors sel

f benzene and n-~hexane
th weakly dehydrated = -
ected a Mg(0H) ;=3 "

spgeimen moderately freed.of water at a temperature of
20 :

- The differential heat of-

termined .from the isotherms of
specimen., The isotherms were

formula -

peratures T, and T, (10 and 30

adsorbtion Q'é. was de= e

adsorption on the given
etermined at the tem— -
C) according to the
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S 8600 |
' S/069/60/022/01/005/025
DO34/D003

£ Benzene and N-hexane Vapors on L

1

‘The Heat and Entropy of Adsorption 0
Magnes:.um Hydroxide - I

omnr, ‘5*:i-f?~l'f T R 'r‘"*;Z)T
oty Pofe N s | e
o L)

' (L - heat of condensatlon of the adsorbate; p/ps - re-—'_"

ure). The differential entropy.of ‘the.

- “Lative vapor: press
le of the adsorbate from the free -

transition -of a mo
- 1iquid into the adsorption layerASa was calculated_
a‘ccordlng to the formula - : » -
A RT(lnBs)aT (Qa L)
S

(T = 293%; ;20 (2o° c) ‘the magnitude RT ln% , the aif-
feren’clal work of adsorptn.on at this tempe?.-ature, to - .

Card 2/4
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68700

" §/069/60/022/01/005/025

. - DO34/D003 .
The Heat and Enéropy ovadsdrptiOn of Benzeﬂe»and N-hexane Vaporé;6p ‘
,'.Magnesiumfliydroxide e e . o '

-bedeterminedinoﬁ&isotherms as,presented~in a pre--
vious publication of the authors / Ref. 2.7) The
investigationvhas‘shownvthat the standard heat of

adsorption of benzene vapors on the Mg(HO) -5 gpecimen

is:greater-thanythe:standard peat of adsorption of
hrhexane-vapors5(staphAl),'A comparison of the stan~-

- dard heats of ‘adsorption on various adsorbents (table
and graph 4) makes evident that the heab of adsorption
of benzene yvapors. on polar,adsorbenxs is greater oT
close to the heat of adsorption of hexane, whereas

on a non-polar adgorbent the heat of adsorption of -

benzene is considerably below the-heat of adsorption

- of n-hexane. The increase in the ratio of the neats of
adsorption of benzene and n-hexane vapors on polar ad-

sorbents as compared to this ratio on a non-polar
‘Card 3/4 |

.
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68700

' 8/069/60,/022/01/005/025
* DO34/D003 '

The Heat and Entropy of Ad/so'rp'tivon» of Benzene and N-hexane Vapors on
Magnesium Bydroxide R '

ASSOCIATION:

adsorbent (graphitized carbon black) is explained as
due mainly to the stronger electrostatic interaction

" of tenzene molecules, as compared to the interaction .

of hexane, with the electric field at the polar ad-
sorbent surface. There are 4 graphs, 1 table and 13 -
references, 11 of which are Soviet, 1 English and 1
German. - : '

Moskovskiy universitet im. M.V, Lomonosova, Khimi-
cheskiy fakul'tet, Laboratoriya adsorbtsii - In-
stitut fizicheskoy khimii AN SSSR, Laboratoriya
sorbtsionnykh protsessov (Moscow University im.
M,V. Lomonosov, Chemical Department, Laboratory of

SUBMITTED:
‘Card 4./4

Adsorption - Institute of Physical Chemistry AS USSR,
Laboratory of Sorptive Processes) . B
September 3, 1958 '
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8/069 60/022/03/10/019
B004/BOOT ,

AUTHORS: Kiselev, A. V.; Pogosyan, T. A.
° ) : - ﬁ L - -

TITLE: The Theory of the Corpuscular Structure of Xerogels.
: 1. The Preparation of 8ilica Gels From Large Globules .
With Varying Number of Contacts and:Their Investigation
by the Adsorption Method :

PERIODICAL: -Eolloidnyy zhurnal; 1960, Vol. 22, No. 3, ppe 314 - 322

PEXT: The theory of the corpuscular structure of xerogels was developed
by A. V. Kiselev in Refs. 1-5. ‘Accordingly, the. skeleton: of xerogels con-
sists of primary particles, which are spherical in the case of silica
gels. The authors aim at producing brines with particles of such a aize
that their shape may be determined by means of an electron microscope,
and . that their behavior in the process brine -~ hydrogel =~ xarogel may.
be followed. The present paper desoribes the produgtion of such brines
and gels and the investigation of their adsorption|properties. The
brines were prepared by exchanging the sodium lon for the hydrogen ions
in solutions of sodium silicate by means of the KY-1i (KU-1) cation ex-

card 1/43
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" Phe Theory of the Corpusculsr Structure of  8/069 60/022/03/10/019
Xerogels. 1. The Preparation ‘of Silica Gela B0O4/BOOT

From Large Globules With Varying Nuaber of

\, Contacts and Their 'Invﬁatisgﬁion by the Adsorption Method

changer. A description is given of the formation of geras in the silicic
acid solution stnbilizédjby,dlkali“by neans of heating, the addition of -
fresh gilicic acid, and th ‘formation of hydrogel by a amall addition

- of HCl. The xerogels were obtained by drying at 110-120°C. Fig. 1 shows
the methanol adaorption.onzqighﬁ.:erogel samples which had been produced
at various pH. The suallest specifio surface was found in the case of
xerogel obtaingd_atlpnn10.7}no'that for the further experiments only
brines with pH=10.7 were used. For the purpose of avoiding a structural
change, the water was sublimated from the hydrogels in a vacuum accord-  — .
ing to N. M. Kamakin (Ref. 12). Then; the hydrogels were dried at '
110-1 20°Q.' The adsorption jsothermal ‘lines for methanol- and benzene
vapors were determined by means of an apparatus with a quarts spring
goale (Fig. 2). The desig of this apparatus had been begun bye -
L. N Soboleva (deoeaaqdﬁrlt’v'aa located in a TCW-4 (TSP~ #thermo-
stat developed by G. G. Muttik in the authors® laboratory. Fige. 3
shows the benzene-adsorption jgothermal lines for four nilicahzdrogels

at 20°C; 150°C, and for the xerogels produced therefrom at 150°C. The
card 2/43 | | L
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The Theory of the corpﬁ_aduxaf.«strnqture, of 8/069/60/022/03/10/019 = -
Xeérogels. 1. ThefrrqurntiongOf'SilicarGeln . B004/B0OT . S
From Large Globules ¥With Varying-Number of » N

Contacts and Their,Invqstiggtionibylthe'Aduorption Method

. specificgdnrfaéef‘sl'deter-inod-by B. G. Arigtov by means of nitrogen

_adsorption at low'temperaiures;;A table contains these values as well as
the pore diameters and the number -of sontacts which, on the average, was
2,5. Fig. 4 shovs that ‘the specific sufface had not been changed by dry-
ing. During transition from hydrogel to xerogel merely & contraction of
the pores occurs (Fig.fs)izThé panples cbtained were homogeneously coarse=
pored with a‘partioleidilneterjof about 300 A. The benzene—adaorption”’*r
igothermal 1ines of silica gels are compared in Fig. 6 with those of
quartz and further with the data for KCK-2 (ksK-2) silica gel obtained
in the laboratory of the authors by Yu. A. El'tekov and D. F. Poshkus.
Results of measurement show good agreement. Only at the stage of poly-
molecular sdsorption and capillary condensation does the influence
exerted by the packings of different densities become noticeable. There
are 6 figures, 1 table, and 23 references: 18 gSoviet and 5 English.

Thooton i i M-V, Loprnroers }%W./ﬂfa}aﬂwﬂjyffl&i
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IYGIN, V.I.; KOVALEVA, N.V.; KAVTARADZR, H.N.; KISBIEV, AT.V.

' Y ' " Moskva.
1. Institut filjchlby xhinii AN SSSR. \
(Carbon blsck--Spectrs) (AMsorption)

£3. XN

TSRS
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. nsm. A,.V.; mGIH.v.I'

Infrared spebcfrbscdpid:'é‘tudy of the physical adsorption of water on
a hydrated silica gel surface, Koll, zhur, 22 no.ll':liOB-lgg gil_;;gg')&.

1. Iustitut fisicheskoy khimii AN SSSR i Moskovskiy universitet im.
M.V. lbmonosova, Khimicheskly fakul'tet. :
(Silica) - - - (Adsorption)

T
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3 ) ' . _ 5/069/60/022/006/002/008
b iy SR B013/B066

AUTHORS:  Kiselev, A. V.; Korolev, A. Ya., Petrova, R. S., and
Sh—ﬁérbaEAVa, K; D.

TITLE: : v‘Effect of the Desree of Chemical Modification of the Silica
. "~ Surface With: Tetramethyl Chloro Silane on the Adsorption of
Nitrogen- and Krypton Vapors

 PERIODICAL: - Kollo;dnyy»zhurpal, 1960,-vo;.'22, No. 6, pp. 671-679

TEXT: The suthors of the present paper studied the effect of the silica
surface modification on the adsorption of nitrogen- and krypton vapors. -
They achieved a considerable reduction of the interaction energy

adsorbate - adsorbent by substituting trimethyl silyl groups for the
hydrogen of the hydroxyl groups on the silicon dioxide surface.. The
adsorption of nitrogen- and krypton vapors was studied on five Aerosil
samples. Aerosil is a non-porous, highly disperse silica which was treated
with trimethyl chloro silane vapor of solution in benzine. To obtain
samples modified as completelg as possible, Aerosil is hydrat=d for 19.5
hours in the autoclave at 350 c and 169 atm with water, and then treated

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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Effect of the Degree of Chemical Modification s/osyso/ozz/ooé/ooz/ooa_
of the Silica Surface With Tetramethyl Chloro B013/B066 :
Silane on the Adsorption of Nitrogen- and '
Krypton Vapors . L .

with ClSi(CH3)3. This led to an up fo;90% occupation of the Aerosil
surface with Si(cnj)a'g:oupsﬁiThe-adsQrption jsotherms of nitrogen and

krypton vapors were plotted at temperatures of liquid nitrogen. The
adsorption of the two substances was found to be reduced by modifying

the silica surface with trimethyl silyl groups.vThé krypton adsorption
considerably decreases at a high degree of modification. Also the shape
of the adsorption igotherms varies i.e., they are less bent. The isotherms
for the above vapors are plotted in coordinates of the BET equation. It
may be seen from it that owing to the reduction of the absolute adsorption
quantity the BET equation. is less satisfied, because with the less intense
interaction of adsorbate - adsorbent, the interaction of adsovbate -
adsorbate must not be neglected any longer. The specific surface for
non-modified silica samples may be determined by the BET method, e.g.

on the basls of the nitrogen vapor adsorption. For modified samples,
however, the values obtained by the BET method are too low. It was found -
that the adsorption of nitrogen- and krypton vapors depends on the degree

Card 2/4
3
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of the Silicn Surface With Tetramethyl Chloro "~ -B013/B066
Silane on thu Adsorption of Nitrogen< and R

C . of l'x-lo&ifirdatibn'to such”an extent that the BET method is not applicable

V. P. Dreving is thanked for .developing a volumetric apparatus, and "~ /

Effect of the Degree of Chemical Nodification  5/069 60/022/006/002,/008

Krypton Vapors -

)

for determining the specific surface of considerably modified samples.. ,
The adsorption- isotherms obtained for the nitrogen and krypton vepors-were:
compared with the isotherms previously obtained (Refs. 6,7,10) for vapors .
of n-hexane, benzene, methanol, and water (Fig. 3). Modification was shown ' .
to ‘effect a considerable reduction of adsorption in all edsorbents. Fig. 4
illustrates the approximate course-of the adsorption decrease at - T
p/ps = 0.1 with increasing occupation 8 of the surface by 51(035)3;grc ps. i ;"

B. G. Aristov for plotting the adsorption isotherns of nitrogen. Thg;e‘aré;\/
4 figures, 3 tables, and 35 references: 22 Soviet, 5 British, 4 US, and.
5 German. . . - o . Sl

ASSOCIATION: Moskovskiy universitet im. M. V. Lomonosova Khimicheskiy . |
' ’ - ;;fakul'tet,,Laboratqriya'adsqrbtsii (Moscow University imeni ., . -
M. V. Lomonosov, Chemical Division, Adsorption Laboratory) .

Card 3/4
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5/076/60/034/012/001/027
B020/B06T

AUTHORS: Poehkus,in. P. and Kiseiev, A. V.

TITLE: Energy of Dispersion Interaction of Benzene and n-Hexane
With the Surface of Magnesium Hydroxide

PERIODICAL: = Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 12,
| . pp. 2640-2645 o

TEXT: In a preceding paper (Ref, 1), the authors assumed that the change .
in the ratio between the adsorption heats of benzene and n-hexane vapors o
on polar adeorbents is mainly due to the stronger electrostatic inter- /
action of the benzene molecules as compared with the n-hexane molecules.

Thus, an electric field is generated above the surface of the polar o

adsorbents, mainly above the lattice of Hg(OH)z. Therefore, the authors

studied the energy of'interaction forces between benzene and n-hexane
molecules and the Mg(OH)2 surface. HG(OH)Z—has a multi-layer rhombohedral

ionic orystal 1attice of the type _CaIa. Each lattice layer consists of an

Card 1/3
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'Energy of Dispersion Interaction of Benzene and 8/076 60/054/012/001/027
- n-Hexane With the Surface of Magnesium Hydroxide B020 BO6T : _

Mg ion plane which lies betv’éen twévhydrbx’yl jon planes which, in ‘turn, .
consist of oxygen and hydro’ggn ion planes. The §1D potential of

di’apéréion-interaotion bfk'thve V'mem’ber i of the chain of hydrooarhon

llg((’)‘li)2 1attice (H, 0, and Mg) was caloulated for three layers above the
basal plane of Mg(OH),, 1i:ee) ‘1) above the hydroxyl ion of the first

(external) plane (layer A), 2) above the center of the hydroxyl-ion
triangle of the first plane, below which lies the magnesium ion of the
second plane (layer B), or 3) ‘the hydroxyl ion of the third plane
(1ayer C). When expanding the dispersion potential in a series, only the
first two terms are considered which reprasent the potential of

dipole - dipole and the dipole - quadrupole jnteractions. The others
jnfluence the entire potential only slightly. The constants of dispersion
interaction were calculated. The sums of the exponential functions

Zr':j, where n = 6 and 8,“,ahd j = H, 0, oT Mgz+, were calcul_ated by
assuming that a = J.11 A, c = 4.75 A, 0= 0.22, and that the distance

card 2/3.
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Energy of Dispersion Interaction of Benzene and 3/077504034/012/001 Jo2r
n-Hexane With the Surface of Magnesium Hydroxide 3020 BO6 B

bé.tveen,the hydrogen' and oxygen aton centers ip'the hydroxyl ion is

log- = 0-97 A Summation was-performed up to ryy = 10 4. Hence, the great

inerease in the ratio between the adsorption hests of benzeme and
n-hexane\on'lls(OH)2 as-compared to those of the vapors of these 7
compounds on graphite is not caused by the dispersion interaction of -
benzene and n-hexare molecules with the basal plane of ¥g(OE),. There

are 3 figures, 5 tables, and 15 references: 6 Soviet, 2 U8, 3 British,
and 4 German. -

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov). Akademiya - Y
nauk SSSR, Institut fizicheskoy khimii (4dcademy of Sciences M
USSR, Institute of Physical Chemistry) : ~
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,U7EORS:  Poshkus, D. P. snd Kiselev, 1. V. '
' e
TITLE: o Eleqtroefatic Field Above the Basal Plane of Magnesium
‘Bydroxide and Its Interaction With Benzene and n-Hexane

‘Molecules : _
PERIODICAL: shurnal fizicheskoy khimii, 1960, Vol. 34s No. 12,
EE pp.»25465265} o ‘ A
TEXT: In oontinusti&n of ‘the caloulation of the energies of dispersion o
interaction of benzene’ and n-hexane molecules with the Ms(OH)z bassl

plane, which was doaoi-i_’bedi‘xi[th'e preceding paper (Ref. 1) the authors g
studied the energy of e’lectroatatio»1nteraotion of benzene and n-hexane - -
molecules with the electric field above the Mg(OH), basal plane. They. . .~

determined the‘voltagb,comﬁdxiqpt of the eleotric field Fz-ovar the . :

l(g(OH)2 basal plane 'gs,dep‘e"m_i:vl__ng' on 1) the dipole moment of the OE ions, ‘
2) the degree of homeopolarity ‘of tha bond between magnesium lons and
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Electrostatic Fleld Above the Basal Plane s/076/60/034/012/002/027 -
" 'of Magnesium Hydroxide and Its Interaction With B020/BO6T R
Benzene and n?Hexdne'lolgculoq o ,

OH ions, 3) the dietanoe.z'hetiéén two lajers above this plane, i.e;,
a) over the OH ion and b) over the center of the triangle formed by
 the OH ions., The voltage of the electric field over the basal plane of

F,. ions. (above thé,infinité}hexagonal'1attice of these ions) was calou-

lated by suzping the individusl chiatges ju the plane of such a lattioe to
a certain height.vThevvalues'of'FZe/(g/a ) above the infinite two-

dimensional hexagonﬁ1"1gttice'of,zhe point charges are given in Table 1.
Fig. 1 shows the diagran Fie/(&/“ ) as & function of z/a. The values F,.

were determined from Fig. 1. Tables 2 and 3 give the calculated results
for the voltage of the electric field above the two-dimensional, hexagonel
1attice of the dipoles P of the hydroxyl ions perpendicular to the lattice
plane, ¥ . Fig. 2 shows the voltage of the electric field F, over the

‘basal plane of ug(on)z»-ith‘z - 2.6 A as & function of the dipole moment

p of the hydroxyl groups with two extreme states of the Hg(OH)2 lattice. -
In Fig. 3 ¥, over the basal plane of the'ug(on)2 lattice is graphically' T
card 2/4. - ' 8
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Electrostatic Field Above the Basal Plame §/076/60/034/012/002/021 o
of Magnesium Hydroxide;and'Its.Interaotion with B020 BO6T :
Benzene and n-Hexane Molecules T P 7

represented as a function of the degree of homeopolarity of the bonds .
between Mg ions andvOﬂﬁions;fAstan-pxnmplb,_Table 4 shows the contributions . .
of the negative charges and the dipoles of the first and gecond OH-ion -

planes and the positive charges of the Mg-ion gurfaces of the first basal

layer of }(5(03)2 to F, above this layer, with 2 = 3,0 A and p * 2.4 D if

a pure jonic bond exists between Mg- and OB ions. The voltage of the

elactric field gbovd'the,bgnsl plane'dcponds only little on the homeo~

polarity of the ionic bonds Mg - OH whereas 1% strongly depends on the

dipole moment of the OH ions, above all on the dipole moment of the O _
jons on the surface. With inoreasing dipole noment the field voltage for

both layers changes almost linearly. The voltage of the field above the : R
OH ions has the opposite sign and its absolute value is approximately

twice that of those above the center of the triangle formed by the OH -
jons. With increasing distance the electric field is gradually weakened. '
The induction interaction of benzene and n-hexane molecules with the

basal plane of magnesium’hydroiide cannot be caused by -strong changes in

the ratio of the absorption heats of benzene/n-hexane compared to that

‘card 3/4
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Electrostatic Field Above the Bagal Plane 5/076/60/034/012/002/027
of Magnesium Hydroxide- and Its Interaction With B020/B067 -
Benzene and n-Hexane Molecules

with graphite’.:' Th_eéé changes are -due to the ‘strong electrostatic inter-
action of the constant multipoles of the benzene molecules with the
electric field above the llg((v)H)2 basal plane. There are 4 figures, 4

tables, and 10 ‘referen‘oes:f"].'So’viet,_2 British, and 1 Japanese.

ASSOCIATION: Institut fizicheskoy khimii Akademii neuk sssR (Institute
of Physical Chemistry of the Academy of Sciences USSR).
Moskovskiy. goaudb.rstvennyy_universitet im. M.V. Lomonosova

(Moscow State University imeni M. V. Lomonosov
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AUTHORS: Isirikyan, A+ A and Kiselev, A, V.
) Rararialanl 5 ‘ , i bbbkl e .
TITLE: - Adsorption Heats of Hydrocarbons on Magnesium Oxide _

PERIODICAL:  Zhurnal fisicheskoy khimii, 1960, Vol. 34, No. 12, |
S Pp. 2817-2824 -~ | |

TEXT: In this paper; the complete values of the adsorption heats of

n-hexane and benzene on magnesium oxide are given, which in an earlier -

paper (Ref. 2) had been used for a comparison with the theoretiocally .
oalculated values, The measurement results of the isothermal lines and the
differential heats of adsorption of the vapors on benzene, n-hexane, and
h-ootane on Mgl are evaluated. The calorimetric determination of the heats

of adsorption was made in an apparatus described in Refs. 13 and 14. The o
results are shown in Figs. 1=3. The adsorption of n-hexane and benzene . —_
vapors was studied until the formation of approximately two adsorption ~
layers, whereas the adeorption of n-octane vapors was studied almost until
saturation. This allowed the determination of the maximum desorption
‘temperature near the saturation and the calculation of the distribution of
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Adsorption Heats of Bydrcoarbons on 8/076/60/034/012/020/027
¥§gnogium'011§o: » LR s B020/B067 ‘ o

the pore volumes from the desorption branch of the isotherm. When
determining the absclute values of adsorption per surface unit, the
specific surface 8 must be known whioch, in turn, 1s determined from the
“surface &, that is. ocoupied by the molecule adsorbed in the monomolecular
layer. By using the equations of Langmuir, BET or other varieties the .
isothermal lines: of adsorption can be evaluated to determine the capaocity / =
of the monolayer amvorgghe energetic ocharacteristics of the system —
investigated. The values thus obtained are, however, often contradictory.

The constants of the equations BET and of Hittig for the isothermal lines

of adsorption of the benzene, n-hexane, and n-octane vapors on ¥Mg0 are

listed in Table 1. Table 2 gives the values W, for hydrocarbons, which

were calculated by various methods. Fig. 4 shows the heats of adsorption

of the benzene, n-hexane and n-octane vapors on Mg0 as depending on the

surface filling. Fig. 5 shows the differential entropies of adsorption

for the systems investigated (standard state - normal liquid), and Fig. 6

gives a comparison of the isothermal lines of the dependence of the

adsorption heats and the adsorption on the relative vapor pressure of oc- =
tane on coarse-pored MgO..There'are 6 figures, 2 tables, and 27 references:

20 Soviet, 3 US, 3 British, and 3 German. o0

Card 2/23’ : 77%,“,’”»%{?;?‘(-‘/ Cllemery /

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"



"APPROVED FOR RELE
. ASE: 06
— o ﬂsm?dswmmﬁmmé _:;z;/‘?z‘:)ggjg ICIA' RD P86-00513R000722730010-9

e
AR
S ARIE

’512!'2
T "’E;Q‘fff o sfoz 60/132/04/)9/064
Ry yoo. i o 3°°4A°°7
&G4 00. Cilets
AUTHOBS: -
_ TI;.E_I}E:‘ . Statistioal hi dﬁxami.o Oa.loulagl on of the Adao‘r}pt‘_io‘n;:: “

0
» .,Equilibrium:of rgon ;08 Graphite
i : N T : BT
'Pmuomcu.., Dok].a.dy Akndemii 1 uk sssa, 1960, Yolo 132» Ro. 4;1,;_

*;.:; PRe 87 6-879

TEXT: ’l‘he present paper ain at Apprbxi"mately oalculatins the change A,_.
in the chemical potential ‘of ‘argon’ occurring in the adsorption on the

base. of graphi te in- the case ‘of a low degree of gurface occupation &« :
The authors write: dowis_th ate function (1) for the adsorbed moleoules,
and derive. equation (2)-"for Ax

the adsorbed argon ‘atom, and ':aloula.to the aquilibrium distance Z, of ‘the
center of the argon. atom from. the f£irst plene of the centers of the oarbon
atons of the graphite ‘Jattioe (Table 1), Further, equation (12) is

written down for the quqsntnn‘-’mechanioal gactor V¥, and the quantity Wy

* of- the hexagonal or quadratio ‘packing of the argon atoms on the aurfaoe is
detemined acoording to nef. 16; The following gre the results: Dp =

‘Aji; They -discuss. the Hamiltonian (6) for . / .
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BERRZIN, G.I.; Msx TISE, VA,

Heat capaclt.y of the adsorption system silica gel - water.- Dok1,
‘AH SSSR 135 nc.3:638 -641 I '60. : (MIRA 13:12)

1. Institut .x.J.z:Lc‘iesko,,r ;:niml Aksdemii nauk 35SR, Predsiavieno
akad, V.I. Spitsynym. .
© {Heat camcit}) : (silica)
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| ‘“Ine Chemical Modification of the Surface of Adsorbents and Their

" report to beaubmittedforthe‘.rhird East Germsn Symposium in Ges

Chromatography, Schkopau, East Germeny, 16-19 May 1961 -

Mogcow sTete Univers 1ty, Lab of.Adaorption <
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KISEIEV, A. V. Prof

'On Cheuicel Hodiﬁcetion of highly dtsperaed subetlncee (ti]lere md
' edeorbents" -

. report presented et the Ognenl Conference of the Div:leion of Chenicel
Sciences of the Acedeqy of Sciencee, USSR, 27-28 October 1960 :

"SO; Izveatiye Akedelii nluk SSSR, otdeleuiye khi-ieheskikh hml, No. 2
. 1961, Hoecow, pagee 378-380
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- AVGUL', N,N,; BeRmzIN, GoIo xrsm.zv AY.; LYom, I A,

, Adsorption and hea.t of
- oar adaorption of no
bon black, - Iav, AN Ssap, otd. khim“,}’;‘ik“,{g%:’ggggﬁm shistaod

# 1. Instli(::; fizicheakoy khimii AN SSSR, (IR 1z 2)
S . aol‘ption) . (Carbon black) (llcoholg)
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Kdsorption energy of- 002, 2, (633)2@0 and (CZH 0 on

%phite. Izv. AN SSSR Otd khim.nauk no,.8: 1395- 03

1, Instltut fizicheskoy khimii AN SSSR,
: ‘ (Adaorption)
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-AVaUL!, ¥, H.; KISEIEV A.V., LYGINA 1 A,
‘M‘ 0

Adsqrption energy of water
on et hite. s & mhoh, ammonia, and: lﬁethylanin
Ag 61? v Iw. ANSSSR, 0 .khim.nauk no.é $1404-1411 - °

(MIRA 14:8)

1, Institut ﬁsicheskoy khimii AN SSSR,
7 (Adaorntion)
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Hs N KISELEV, a.v.; Lyemva, 1.4,

Adsorption ang heat o 't o1 '
4o o o.and.heat of adsorpti : o
acetic acid vapors on gracrs by on OF diethyl ether , and
, e Ors on_graphitis, » acatang =
Otd-khimnauk no,12:2116.215 p Crgeo" Plack Tev. AN Sip
' ~ . - (MIRA 14:11)

1. IngzitntifiZiéhé§k y'kﬁiﬁii AN-Sssk
(A Uérpt?oﬁ,) >‘4‘(E‘tb¢rs)b " (Acetone) (Acetic aciq)

st aion
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KISELEV, A.V,

Modification of a soiid for the gas chromato »
graphy of the adgorbent

a8 a ocarrier and a capillary Vest Mosk.Un.Ser,2: Khim, ‘16 no.5:

31-51 8-0 '61, (MIRA 14:9)

1, Laboratoriya adsor‘btaii i
univeraiteta. gaz°v°y khr°m‘1t°g1‘8fii Moakovekogo

(Gas ohromatography)
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AUTHORS: ,;f;Isirikyan, A, A. and EEEEEQ!ta&LJL

TITLEs - Effect of compreseion of carbon black on the isothermal l:lne
: ' : and heat of adaorption of n-hexane S

PERIODICALs ‘Kolloidnyy zhurnal, Ve 25, no. 1, 1961, 67 15

TEXTt The aim of the preaent papcr is an explanation of the. nature of
inhomogeneities arieing in carbon blaok compression, as well as of" their
effect upon the isothermal line and heat of adsorption of vaporcus, hydro--
carbons, C3¥epoH -6 (sferon-6) canal lampblack annealed in a helium :
atmosphere at 28009, as used in the work under Ref. 17, was used as an ad- _
sorbent, - This sample was compressed in a mechanical press at pressures

. of up to 4 and up to 10 t/cm +« The resulting isothermal lines of adsorp-
tion are illustrated in Pigs., 1 and 2. Table 1 shows the specific sur- -
faces as determined from' the isothermal line of n-hexane adsorption by

the BET method; the specific surface determined by the authors agrees well
with published values, - The limiting volume V, of sorption (bulk volume

of the pores) decreases rapidly already at a relatively soft compression
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= L ; 8/069/61/023/001/005/009. =
Effect of compression ses ... - BA24/B204 .« -
(4 t/cm?),‘whereas‘it;varies,only slightly with further compreasion up to

10 t/cma. The coordination number n displays the same character (Table 1).

The absolute isothermal lines of adsorption and the curves of adsorption

heat obtained for the ‘range of monomolecular filling and transition to
polymolecular filling are shown in Fig. 2 (below) and Fig. 3. Table 2
presents the standard differential -thermodynamic characteristics of n-

hexane adsorption corresponding to a 50% filling of the monolayer

0=0.5 upon sferon-6 carbon black (annealed at 1700°C in a hydrogen stream)

and upon the carbon black samples of the authors. At 1700°C, channel was
graphitized only to a slight extent since the adsorption energy of n-

hexane during a heating of ‘the carbon black to 2800°C rose by 0.25 kcalhmoleg

whereas the adsorption entropy in the same case decreased by 0,68 units of

entropy. For comparison, Fig. 3 shows also the curve of the differential
adsorption heat: of n-hexane on P-33 (R-33) carbon black heated to omly
1000°C. The arrows indicate the direction of the curve of differential
adsorption heat upon nen-porous .carbon black with a homogeneous surface .
in the case of compressions Fig. 4 shows the heat difference in capillary
condensation of n-hexane “upon compressed and uncompressged carbon black

o
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_ “B101/B208
AUTHORS: Kiselev ,' Ao V. énd Khrapova, Ye. V. i
. . T et . : o ) ‘
TITLE: Approximate expression for the wave-like jsotherms of nitrogm

adsorption on graphitized carbon black,- considering adsorbate-
adsorbate interaction in the. first. and second layers

PERIODICAL:: ‘ »Kolloi'dnyy‘zhﬁfnal,v v. 23, no. 2, 1961, 163-169 : ’ /

TEXT: It was shown in previous papers (Ref. 1: Kolloidn. zh., 19, :572,
1957; Ref. 2: ibid., 20, 444, 1958) that the adsorption isotherm of vapors,
particularly of nitrogen, begins with a concave gection owing to adsorbate-
adsorbate interaction. For the first section of the prevalent occupation of
the monolayer, the following equation is written:

h -_G/K%(1 - 9)(1 + K 0) (1), while the approximate equation

h = o(1 - b)°/&![1 - (1 - h)] [1 + K 0(1 - b)]  (2) holds for the transi-
tion to the adsorption of the second lpyer. h denotes the relative pressure,

" @-the total degree of surface occupation, K! the equilibrium constant for
the adsorbate-adsorbshé interaction, and K, the equilibrium constant for the
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carbon black = o
-2 (1-2) (32000¢c,
_of : ratus. 8 already been desgribed by
the authors A i Izv, , n., 1958 Fig. 1 gives
the results ang compares them with those obtaineg by S, Winkler
(Ref. 3, gee below), and g, Ross, W. W. Pults (Ref. 4, see below). '
waves of the isotherm of successgive occupation of the black surface firgt
with the_monomolecular-nitrbgen’layer and then with the following layers
&re given by g" . (d - am)/am, whereum - 10.25 kuole/n? ig the occupation

of the monomolecular layer; gin . (a - az)/am with a, =~ 18.0 umole/n® ig the

Occupation of the second layer, -
by Eq.(2) if fop each - part anothe
shown in Fig. 4.

Fig. 5 shows that

eéxperimental data
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L bhe individualf_sections;_'-j ‘-_Thére'_are’_""‘)'.;figurés_"1 2 tables, and 19 references:
Y g Soviet-bloc ang 11 non-Soviet-blog The 3 references to English-language
2 -. 8 [ g 7 :" "- 3 ' ROSS, w‘ Wihkler, I. c°1101d. . .
""Sei.; 10, 319, 1955; Ref. 4. 'S.'Ross, W, w, Pultz, J, Colleig. Sei., 13,
<397, 1958; Ref. 12; »Ga.D.{HB;QQy,JJ.fgmer. Chem, Soc., 74, 1082, 1952, - .

Y-ASSOCIQATION‘: :Mosl’-kvov‘skiyfﬁ"h‘iveifs'it'et.‘mlimi'chéskiy fakul tet, Lébor&oﬁ}aﬁ .

adsorptgii (Moscow Univers’ity,c'hemical Divigion, Labdratbry
of Adsorption)- [Ear R, . ST
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AVGULY, N.N.; KISELEV, A Jos mem, LA,

Isotherms and heats of: adsorption of alcohols on carbon hlacks
of various degrees of. gra.phitization [with sumary in English].

- Koll, zhvr 23 0.4 369-375'~'J1-Ag ‘61, (MIRA 14:8)
1, Ipatitut fizicheskoyf‘himii Ansssn Gruppa kh:unii poverkh-
' nost.i Moskva

(Alcohols) (Heaf,‘ of adsorption)
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BEZUS A G. y DR-EVING’ V P‘, KISI‘JLEV A Vo.

Isothems and heata of &dsorption of propane and propylene on:
aphitized " cm-bon ‘black. Energy of the adsorpt:.on forces )

ﬁith summary in English]. Koll,zhrur, 23 no.4t 389—398 Jl-Ag *

'61. TR , (MIRA148\

o ‘ l. Moskovskly um.versitet, Khmicheskiy fakul'tet, Laborntoriyn
i : ; adsorbtsii... o ’
e (Propane-‘rhamal operties) (Propene-’l‘hermal properties}
%eat of adsorption) ‘ '
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DZHIGIT 0. M. H KISEIEV A .V,; MUTTIK, G.G,

Heats of adsorption of p-diethyl ether on silica gel [with

summary 4n English] -Koll, zhur. 23 1no.4:504~505 .(Il-Ag "61

1. Moskovskiy um.versitpt im. M.V. Lomonosova, 2
(Esther) (Heat of adsorption)

APPROVED FOR RELEASE: 06/13/2000

f’/;-,' ’

CIA-RDP86-00513R000722730010-9"

TE




S MR S RS R T e B T SR R 5 1D S i T
RSN S -

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86 00513R000722730010 9

AT s

AVGUL' N oNes KISEIEV A V., LYGINA, I.A.
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.. . L] 3 5 5 5
gI n . .

1. Institut fizicheakoy kh:hnii AN SSSR, Gruppa khimii- poverk- :
hnosti, Moskvae: . - , ,
o (Butyl alcohol) (Heat of adaorption)
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DZHIGIT 0 Moy KISELEV ’ A.V.; MUTTIK G.G,

oo Heat of ads! tion of water vapor on silica gel with hyﬂrat.ed
. and dehydragg am‘tacea. Koll.zhur 23 no.5 553-56% -0 ;219)
 1. Moakovald.y universitet, Khimicheskiy fakul'{et, Laboratoriya
“. 'adsorbteii, . '
R (Iater hm) (Silien) (Heat of adaorption)
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KISEI.EV ] me, _v.I. ,

Infrared apeotroacopy etudy ‘of “benzens and hexane adaorption
on silica. Koll zhur 23 no.5: 574-581 S-O 61, (MIRA 14: 9)

1. Moakovakj.y univeraitet, Khimcheakiy fakulttet, Institut
, fizichoskoy Mpimii AN SSSR. -
(Adaorptidn) “(Spectrum, Infrared)
S (Hydrocarbons)
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17.054 : , : : B124/B101
AUTHOﬁS:. Kiséiev,'A. Ve, Kovéleva, N. V., Korolev, A. Ya.
TITLE: Adsorptive properties of oxidized carbon blacks.

1. Oxidation of channel black in an agueous medium
PERIODICAL: Kolloidnyy zhurnal, v. 23, no. 5, 1961, 582 - 591

_ PEXT: - In this paper, the adsorptive power of channel gas carbon black
samples from Ukhta with a specific surface of about 150 ma/g and an
oxygen conteni of 4.4% which had been oxidized in aqueous solution
without heating with sodium hypochlorite, hydrogen peroxide, and a
mixture of HNOB_and_HZSQ4, was investigated. The chemiso;bed-oxygen

content, hydrophilic properties, and wettability of the carbon black
are increased by polar organic liquids. The carbon black forms

highly disperse colloidal hydrosols without addition of organic wetting
agents. After drying and removing substances adsorbed on carbon black .
by exhaustion at 150 °C, the C and H conteris wire determined by a o
microanalytical technique, and the total oxygen content was established

Card 1/61
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Adsorptive ‘properties of... . B124/B10%

from the difference. - The presence of active oxygen was detected by .
adsorption of NaOH from the aqueous solution. and by determining the
content of hydroxyl or phenol groups according to Grignard, - The

) volatlle substances content was determined by heating the carbon black
to 820°C. The nitrogen conteut in the carbon black samples treated

with the HNO5 - H2304 mlwture was determined by the Kjeldahl technlque. 

and was found to be 0. 27p5> The specific surface was calculated from
the adsorption 1sotherms of nitrogen vapor at the boiling point of
nitrogen according to BET. Data on the specific surface and the
chemical composition of carbon blacks oxidized by various techniques’
are given in a table. The oxidation of the carbon black surface: leads
to a reduced adsorption of n-hexane vapor. This is due to the fact
that the oxidized surface is covered with oxygen-containing groups so
tightly that there is no more room available for the large n- hexane . .
molecules. The inerease in the adsorptive power for benzene vapor with = =
the oxidation degree of the carbon black surface is due to the fact that
the interaction of the % ~bonds in the benzene molecules with the OH ‘
_groups on the surface of oxidized carbon black samples is intensified.
The difference between oxidized and nonaox1dlzed carbon black surfaces)&

Card 2/6
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becomes 8till more pronounced when methanol ang water vapors (Fig. 2) are-
adsorbed, Methanol ig Probably chemically 80rbed, too, The carbon black
surface modified by graphitization Or oxidation which becomes either

water vapor by one or two orders of magnitude, Methanol vapor ig most

The authorg thank ¢, N, Lyul'iria, K. N, Avgul!, 4. P, Arkhipova, L. 1,
Doroshina, and M, ¢, Kuz'ming for assistance, Phere are 5 figures, 1 table,

baker, E. Horfman, A+ C..VWolfe, 1, G. Nabors, Ingugty, and Engng. Chen.
18, 162, 1956; g, 'y, Hallum,, H. V. Drushe1s, 'y, Phys. Chem. 61, 140, 1958,

ASSOCIATTON Institut 'fizigheskoy_ khimii ay SSSR, Gruppa Xhimjii

Card 3/6 Group of Surfacg. Chemis‘try,r Moscow)
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BEREZIN G.I.; KISEIEV, A V , SINITSYN V.A.

’ Dapendence of the average molar heat

_.on +the differential heat oi‘ acgorption Koll, zhur. 23 'n0,5:

‘ 3‘638-639 s-o '61.

-'l. Inbtitut fizicheskoy xhimii AN SSSR, Grupya khimii pover-

' fkhnosti, Moskva, .
(Heat of adsorption) (Heat

(Systems (Chemistry) )
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cnpacity of an adsorbate
(MIRA 14:9)

ca.pacity)

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000722730010-9"



"APPROVED FOR RELEASE: 06/13/2000

AT HESCAT GRS MTORAI GRS LIRS NGT S ey

CIA-RDP86 00513R000722730010 9

LorEes e S B T

g s/o76/61/035/ooz/oo1/o1 5
“B1 24/13202 '

Energyvo interaction adsgorbate: ~ adsorbent and; adsor‘nate
<adsorbate An monplayers on the surfaoes of soliﬂs.

£ TEXT~' "‘I‘he author mainly disousaes methods of approximation éalcu' tio

JTV adsorption heats and equilibria as- well ag’ gome results obtained herewith

' He first-deals with the" adsorption ‘of: simnle nonpolar molecules on.'the.

basal plane of graphite.i The. potentie.l adsorption energy -of an isola.ted
.. adsorbate moleoule or its centeriof forces i with the centerw of foroes of
L the adsor’bent j was calcula‘ted from the. equa'l:ion

-.,—--r-—«—.—-—»_ et e it bl @ s IO S

-cxzr., e c»?r«r(z)—c,zr-w(z)+B'ze-'v’

-

".. sar
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~the cenﬁé;;s {df.the’-'oérb'bnﬁa'tbmé “of.the ‘external basal plane; Tj ié the
‘distance of the center i from:the center j of the graphite lattice,

L C4,-Co, and C3 are the con‘_s“'tan'ts'i_;Of,1"ché_ electrochenieal attraction ‘of type i
; dipole —-idipole,.dipole -’quadrupole, .and quadrupole - quadrupole,:and @ : i~
. 4is the ‘constant of repulsion.- .Cq .was-calculated from the Kirkwood-Miller

. equation by means of - ‘the polarizability and the magnetic susceptibility of:
. :the’centers i and:j, Cp and C3 were calculated in the same way,. Q was "
. -obtained ‘from the corresponding lattice constants @ and @4, and, finally,:

B! was obtained from the-equilibrium oondition (")Q%z)/az)z-'zié. =0 (2). .
ST T e e e o

The 'ﬁo't'erlztiai"o:‘f_,"'rthe_,"i'z_xité:“:ié.t;'tr;idn"E;ﬁdééi;ﬁate".- adsorbate for nonpolan R
- molecules. §3j was determined from the equation. . .. . . ... .

Dy ='~'f‘2""2‘.‘v‘?il = -2—(—- Cudryt+ buzrii") v
BN \. o o . - ‘ s _— n - I} . m_.““m v 5. e
'*whei‘q §13 is the potential of the: interaction between wo isolated;centers {:
1 and ryj the ‘distance of ‘these centers.. The ‘constant of repulsion was -
‘determined from the equilibrium gondition at values of r4y which . =
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interaction adsorbate i;‘ﬁ -B124/3 202 o

*°°“°°P°M ‘G° “":desree £ urfaoe fillins? 0=l at 60’ 5 the- repulsion 0

nergy . in.4§ia_may be‘negleoted. Table 1:'shows & - comparison of “the:!
icalculated values 32 and- the meaaured differential heats of adaorpfion

Q&1 ‘2t 0a0.5. - Good' agreement was - obtained. When studying the adsorption 'ovf_;'

.complex, nonpolar moleoules on: the.basal: plane ‘of ‘graphite the adsorftion
‘-energy was determined as- the sum of - the -adsorption energies of" theii) St
:.individual links i by taking account of ‘the different distances zy’ of the
different links i from'the plane xy(z=0) for the most favorable surface
‘orientation of the moleoules -For~ n-alkanes with - carbon atOma in the ;
molecule;ﬁ?j“j- IREIEN ‘ q“, o *14) 5

. Il B T .

“holds from which “the rele.tion -@'!‘1' alk, 0. es +.1 ’een(kcal/molé) (5) “is
B ] 4 :
'-obtained for n-alkanes : and écz-ménooi = -0 2 + 1. 88n(kcal/mole) for
“c:-monoolefines. Table 2 oomi)ares ‘the ! caloulated \mlues of - 6° with the
measured values of Q5 (for 9 =.0. 5) for some isoalkanes, cyclanes, and-
“-1.aromatic hydrooarbons. . The author also .deals with the adsorption of polar

T W, A

M a7 5 v Gl G5 T W o 1 T e
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s Energy of interaotion adsorbat : PR “_. B124 B202 ‘,, . _

) molecules on the basali lane. of graphite ‘--'l'a'ble -3 shows a comparison of :
. the values =& caloulated’ “for Q.= 0 and 0= 1 with the adsorption heats.
_’When calculating § ‘the eleotrokinetio attraction and the energy of '
_electrostatic inductive attraction”

in i.j were taken into acoount. T Table 4 shows K] oompariaon of the

il adsorption energy and. the adaorption hents of water, aloohola, ammonia,
~and methylamine. -In this case both the electrokinetic and the electro- .\ -
" static (inductive)" interaction of:the. molecules with the carbon atoms of
."the graphite lattice and the diffarent degree of their mutual assooj.ation 33
-at the expense of the: hydrogen ‘bond were taken into account. In oonnootion
- with the adsorption of nonpolar. molecules . on ion crystals: the authér
- compared the calculated values of - potential adsorption energy ~§ with t ode:

. measured in the calorimetsr.and caloulated from the isoster (Table 5).

- "The author then ‘discusses: the - adsorption of n-hexane and of benzene ‘on

v magnesium hydroxide and:the adaorption of silicio acid and silicon dioxide. {

i~ Table 6 comparés: the shifts Ay of the oseillation frequency of the, -
hydroxyl groups on: the surfe.ce with the differences of adsorption heat Qa

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9"
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and Qg (for ~Inithig
Qs is in qualitative. greemen The:: uthor. aleo discusses ‘adsorption on
chemically ‘modified: surfaces.{:Infthe theoretioal caleulation of ‘the .
equiliorium ‘constant -the’ author firsﬁ determines the potential’ curves. of
the interaciion adsorbate’ -~ adsozbent and adsorbate - adsorbate. iIn the -
following: he caloulatea the digtribution’ funotions of the system adsorbent
“adsorbate . by the methods of.étatiatical mechanics by using oertainl
. dynamionl ‘models-in the- adsorption complex.. Polyani and D. P. Poshkus :
are mentioned. - The present ‘paper was preseated at the Gordon COnference
“on Surface Chemistry, Meriden: (New Hampshire, USA), ‘July 4," 1960. There.
-are 18 .figures,: 6 tables, and 77 references' 47 Soviei-bloo and. 30
~_'non-Soviet—bloc‘ E.. L. Pace, A. R. Sieberu, J. Phys. Chem. _4_, 961, 1960

"ASSOCIATION: Akademiys. nauk SSSR, Inst:.tut fizicheskoy khim-fi (Academy of
. ... . . Soiences USSR, Institute of Physical Chemistry):; Moakovskiy
- "gosudarstvennyy universitet im. M. V. Lomonosow‘a,

‘. Khimicheskiy fakulltet (Moscow State University imeni u.<
-,jj‘Lomonosov, Division of Chemistry) : -
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KISEIEV A.V.
) Gordon conference on interfacial chemiptry in the U.Sod. held -
on J‘uly 4~8, 1960, Zhur. fiz, khim, 35 n0.2:476-477 F '61ls
(MIRA 16: 7)
(Surfnce chemietry—-(}ongressea)
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KALMANGVSKTY, V. I.; KISELEV, A.T.; LEEEDEV, V.P.; SAVINOY, I.M.; SHIRNOV,
Np¥a.; FIKS, MMl sncnmmxcm KD,

 Gas. chroma.tography in glaas capﬂ.lary columns with.a. chenica.lly
mad:u‘ied aurface. '_th;.fiz khiql. 35 no.631386-1388 Je f6l,

- | s RN ua
‘,_»,1. uukmu .,;umammn \mtma:ltot Ament. H.V.I.omnogm i

.'-Dserzhinakiy £1lia1 opytno-konatruktorakogo byuro avtonﬁtild. R
Goakhi.mkmiteta.

(Gaa chromtography)
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'PERIODICAL: Zhurnal fizichesk

TEXT: In the work dndervconsi

3/076/61/035/008/016/016
B110/B101 7

» Kiselev, A. V., Nikitin, Yu. S.,
nd. Shcherbakova, K. D.

n black as adsorbent in gas chromatoéfiphy .,,f*i,

oy khimil, v. 35, no. 8, 1961, 1689 - 1891

deration, the authors made .ugse of

geometrically and chemically modified silica gel as the carrier of another ;;5

- 80lid body. Thermal types of

disperse bodies with a very ho
tion values are much greater t
difficult to produce without b
is introduced into the large p
adsorbent. with homogeneous sur
carrier should be a large-poro
and very poorly adsorbing surf
large-porous silica gel with a
grafted trimethyl silyl groups

Card 1/¢

carbon black annealed at .~ 3000°C are high-
mogeneous surface. Their absolute adsorp-

han those of other adsorbents. Tablets are

inding agents. Therefore, the carbon black -

ores of the solid carrier. Thus, a powdery

face may be introduced into the column. The EE
us body with thermally and chemically stable '/ @ -
ace. In the present case, the authors used ' /
very small surface covered by chemiocally

+ A 2-hr hydrothermal treatment in the -
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autoclave at 350°¢ reduced the-silica gel surface to 15 me/g; the
enlargement of skeleton globules and pores was established by electron
microscopy. Further grafts of trimethyl silyl groups on the silica gel .
surface acoording to I. V. Borisenko led to a sharp deorease of adsorption, -
~18% blown out and sieved graphitized thermal carbon black T-=1 (7-1) ‘
,(300090) was then introduced into the pores. The silica gel was thereupon
introduced into the column chromatograph, where it was heated for 2 hr in
the nitrogen flow at 150°C.ﬁ,eraph a) in the figure shows chromatograms

of vapor mixtures of benzene, acetone, and n-hexane on geometrically
modified silica gel with hydraged: surface; ©) shows chromatograms of these
three individual vapors on silica gel modified with trimethyl silyl groups;
and §) chromatograms of the mixture on silica gel modified with carbon -
black at different temperatures, The succession of peaks was, however,

the inverse compared with silica gel with hydrated surface. The acetone
peak had a pronounced tail due to reaction between carbonyl groups and
acoessible hydroxyl groups of the silica gel carrier. The form of benzene-
-and n-hexane peaks corresponds to ‘the form'of curves illustrating the
adsorption heats as functions of the form of adsorption isotherms. The
.peaks become narrower at higher temperatures. According to theory, the

Card 2/6 | : | '
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ratio between band width and retardation time is conserved. A study of -
chromatograms of individual benzene and hexane vapors at five temperatures .
allowed estimating their adsorption heats on carbon black from the

dependence of logarithm of remrdation time versus inverse temperature;

results were consistent with calorimetric data. The combination described

is well suited for gas chromatography as well as for a rapid physico-

chemical analysis of the utilized powders alike. Silica gels modified in

this way can also serve as carriers ‘of 'steady liquid phases. There are

1 figure and 6 references: 3 Soviet-bloc and 3 non-Soviet-bloc. ‘The two
references to English-language publications read as follows; Ref. 3

J. Bohemen, Stanley H. Langer, R. H. Perett, J. H. Purnell, J. Chenm. Soe.,
2444, 1960. Ref., 5: F. T, Eggertsen, H. S. Knight, S. Groennings, Analyt.

‘ A ii i gazovoy khromatografii khimicheskogo
fakul 'teta Moskovskogo gosudarstvennogo universiteta im. - -
M. V. Lomonosova (Laboratory for Adsorption and Gas
Chromatography of .bhe-Chemistry Division of Moscow State
University imeni M. 'V.:Lomonosov)

Card 3/6
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‘ Isothermal ulorimetar with constant heat exchange. S
) ﬁ.z khim. 35 m.9:2153-2155 .o : (MIRA 11. 10)

'l. Moskovskiy gosuda.rstvennyy universitet imeni M.V. Lomonosuva y

khimicheskiy fakul‘tet. B
(Calorimeters)
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TITLE: - Adsorption Heats and-Ent
SCYTST -0 Vapors.on an Aerosils With a Surface Modified by . .-

Trimethyleilyl Groups .

PERIODICAL:  Doklady Akademii maukSSs

TEXT: The authors.studiad-the,adaorptio
face of aerosils, which had been treate
theoretical calculation of the adsorpti
molecules (Ref. 3) resulted, with incre
dioxide, in a drop of the adsoption ene
heat. It was assumed that in the case o

ropies of Hexane and Benzene

R, 1961, Vol.136, No.2, pp.373 - 376

n of hydrocarbon vapors on the sur-
d with trimethylchlorosilane. A

on energy of n-hexane and benzene ) v/A

asing modification of the silicon
rgy below the value of condensation
f sufficiently modified aerosil, the -

adsorption heat of these hydrocarbons must become negative. It was the pur-

pose of the present work to .check this

assumption. In order to give the

aerosil surface greater homogeneity and reactivity with respect to tri-
methylchlorosilane, a hydrothermal treatment in an sutoclave was carried
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B v AdaQrption,HeatsvandvEntropies‘pf Hexane and "8/020/61/136/002/025/034
Benzene Vapors on an Aercsils With-a Sur- - B004/B056
face Modified by Trimet,hylsily; Groups

out.at 120 - 26500‘1‘01' 8 = 19.5 ‘hours, Specimens of aerosils were obtained, . \f.
whose surface was. occuplied by Si (GH,), groups degree of occupation: L
0, 60, 85, 90, or 100%. For these épéc,mens; Fig. 1 shows the calorimetric
differentinl adsorption_heat;Qd'(kcal/méle)aa a function of adsorption ..~

A -mole/mz), and Fig. 2 shows the isothermal lines forKA as & function’
of the relative vapor pressurs p/p . The dropping of Q_below the conden- .
sation heat L was observed, and fof‘ “the completely (100%) modified spe~ =
cimen, the true adsorption heat was found to be: Qa - L = -0.5 with n-
“hexenej Qa - L = 1,0 with benzene.. , o

Accordingly, _adsqrptiono(. decreases considerably with & constantly rising
modification (Fig. 2). In the case of large p/p_, the surface is occupied
with hydrocarbon molecules to such-a small ocontént that capillary conden-
sation may ocour in betwsen. The adsorption heats measured thus include
the heat of capillary oondensation, and the true adsorption heats must

ve still lower. From the adsorption isothermal lines and the adsorption
heats, the differential adsorption entropies for n-hexane and benzene

Card 2/%.
ar /3,
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